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© Magnetic card and apparatus for handling it 

(§) The present invention is related to a magnetic card and 
apparatus for reading data therefrom and recording data 
thereon. 

In a first aspect of the invention, the magnetic card comprises 
(a) a card body, (b) a first magnetic layer laid on the card body, 
the first magnetic layer comprising a first magnetic material, (c) 
a second magnetic layer laid on the first magnetic layer, the 
second magnetic layer comprising a second magnetic material 
having Curie temperature lower than that of the first magnetic 
material and a coercive force at an atmospheric temperature 
higher than that of the first magnetic material. 

There are also provided magnetic card recorder, reader, post 
processor, eraser, reading apparatus, and recording apparatus 
for recording, reading, erasing and protecting data on the 
magnetic card. 
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Description 



MAGNETIC CARD AND APPARATUS FOR HANDLING IT 



1 . Background of the Invention 

The present invention relates to a magnetic card 
and apparatus for reading data from the magnetic 
card, apparatus for recording data on the magnetic 
card and apparatus for both. 

Magnetic cards are becoming common as credit 
cards, pre-paid cards etc. because of their cost 
efficiency and their compactness compared to the 
amount of data they can bear. Conventional mag- 
netic cards comprise a card body usually made of 
plastics, a magnetic layer laid on the plastic card 
body and a protection layer laid on the magnetic 
layer for a physical protection thereof- Because data 
recorded on this kind of conventional magnetic 
cards can be read by using conventional magnetic 
card readers and recorders, they are open to 
surreptitious reading, recording and modification. 

One solution for laying ban on the above-men- 
tioned surreptitious access to the card is to form a 
plurality of magnetic layers on a card body, one layer 
overlaid by the other, and to protect the data by 
making it a rule to follow a prescribed procedure 
when accessing to the data. An example of this type 
of data protection is disclosed by Japanese Patent 
Application No.40-23745 (D1) which is briefly de- 
scribed as follows. Cr 

According to D1, a first magnetic layer comprising 
a first magnetic material is formed on the card body 
and a second magnetic layer comprising a second 
magnetic material is formed on the first layer wherein 
coercive force of the first magnetic material is higher 
than that of the second magnetic material. When 
recording data on the card, magnetic field enough 
extensive to record data on the first magnetic layer is 
applied. Consequently, the data is recorded also on 
the second magnetic layer. In order to protect the 
data from surreptitious reading, a random magnetic 
field is applied to magnetize the second magnetic 
layer. Intensity of the random magnetic field is so 
determined as to prevent magnetization of the first 
magnetic layer. As a result, meaningful data is 
contained only in the first magnetic layer while the 
second magnetic layer contains random data. There- 
fore, by an ordinary reading means wherein a 
reading head comes in contact with the second 
magnetic layer from outside, the random data 
recorded on the second magnetic layer is read, 
consequently protecting the meaningful data written 
in the first magnetic layer from being read surrepti- 
tiously. In order to read the meaningful data, the 
second magnetic layer is first erased by applying a 
DC magnetic field. Then, the meaningful data in the 
first magnetic layer becomes accessible through the 
second magnetic layer. 

A problem as to the above-mentioned magnetic 
card is that the second magnetic layer, even though 
the random data is erased, develops a spacing loss 
decreasing resolution of data recorded on the first 
magnetic layer and causing errors in reading th m. 
Anoth r problem resides in that a relatively 
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intensive magnetic field have to be applied to the 
first magnetic layer when recording data thereon, 
because it has high coercive force, resulting inevit- 
ably in an increase of cost for apparatus for reading 
and recording data on the magnetic card. 

2. Summary of the Invention 
10 In view of the above-mentioned problems and 
inconveniences residing in conventional magnetic 
cards, the present invention is directed to provide a 
magnetic card which secures a high resolution and 
reliability in reading and recording data while 
15 protecting the data from surreptitious readings. A 
magnetic card according to the present invention 
further provides a high resistance of data against 
magnetic disturbances to which the card may be 
exposed. Still further, the magnetic card according 
20 to the present invention requires only a non-intens- 
ive magnetic field for recording data thereon. 

Further, there is provided apparatus for reading 
and recording data on the magnetic card which 
apparatus provides protection of data, correctness 
25 in reading and recording data, and cost efficiency. 

In a primary aspect of the invention, the magnetic 
card according to the present invention comprises 
(a) a card body; (b) a first magnetic layer laid on the 
card body, the first magnetic layer comprising a first 
30 magnetic material ; (c) a second magnetic layer laid 
on the first magnetic layer, the second magnetic 
layer comprising a second magnetic material having 
a Curie temperature lower than that of the first 
magnetic material and a coercive force at a normal 
35 room temperature higher than that of the first 
magnetic material. 

In a second aspect of the invention, there is 
provided a magnetic card recorder for recording 
data on the above-mentioned magnetic cards which 
40 recorder comprises (a) recording means for recor- 
ding data on the first magnetic layer; and (b) heating 
means for heating the second magnetic layer to a 
temperature higher than the Curie temperature of 
the second magnetic material and tower than that of 
45 the first magnetic material. 

In a third aspect of the invention, there is provided 
a magnetic card reader for reading data from the 
above-mentioned magnetic cards, which reader 
comprises (a) magnetic field* generating means for 
50 generating magnetic field for erasing data on the first 
magnetic layer and (b) reading means for reading 
data from the second magnetic layer. 

In a fourth aspect of the invention, there is 
provided a post-processor for post-processing the 
55 above-mentioned magnetic cards, the post-proc s- 
sor comprising (a) magnetic means for applying an 
alternating magnetic field of decreasing amplitude to 
the first magnetic layer to transfer a magnetization of 
the second magnetic layer to the first magn tic layer. 
GO In a fifth aspect of the invention, there is provided 

a data eraser for rasing data transferred on the 
above-mentioned magnetic cards, th data eraser 
comprising (a) magnetic field generating means for 
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generating magnetic field to erase data on th first 
magnetic layer and (b) heating means for heating the 
second magnetic layer to a temperature higher than 
the Curie temperature of the second magn tic 
material. 5 

In a sixth aspect of the invention, there is provided 
an apparatus for reading data from the above-men- 
tioned magnetic cards which comprises the mag- 
netic card reader and the post-processor. 

In a seventh aspect of the invention, there is 70 
provided an apparatus for reading and recording 
data on the above-mentioned magnetic cards which 
comprises a magnetic card recorder; a magnetic 
card reader and a post processor. 

When recording data on the magnetic card, the 15 
data is recorded on the first magnetic layer by a 
magnetic field which is enough intensive to record 
data thereon but insufficient to record data on the 
second magnetic layer. Next, the second magnetic 
layer is heated to a temperature higher than the 20 
Curie temperature of the second magnetic material. 
By the heating, coercive force and, therefore, 
magnetization of the second magnetic material is 
lost. Then the second magnetic layer is cooled 
gradually during which a magnetization of the first 25 - 
magnetic layer transferred and fixed on the second 
magnetic layer by virtue of a so called thermal 
magnetic ■ transfer. As a result of the thermal 
magnetic transfer, magnetization of the first mag- 
netic layer and that of the second magnetic layer 30 
form a closed magnetic flux therebetween. Because 
the closed magnetic flux does not flow outside, 
magnetization can not be sensed from outside. 
Therefore, it is impossible to read data stored on the 
magnetic card by an ordinary means. 35 

When reading data from the magnetic card, a 
magnetic field is applied to erase only the data 
recorded on the first magnetic layer: The erasure is 
performed by applying a magnetic field on the 
magnetic layers wherein intensity of: the magnetic 40 
fieid is so determined as to affect the. first magnetic 
layer which has a lower coercive force. Then it 
becomes possible to read data from the se cond 
magnetic layer. 

Further objects, constructions and effects of the 45 
present invention will become clearer hereinafter. 

3. Brief Description of the Drawings 

Figure 1 is a cross-sectional view of a 
magnetic card according to an embodiment of 50 
the present invention. 

Figure 2 is a cross-sectional view of a 
magnetic card according to a modified embodi- 
ment of the present invention. 

Figure 3 is a sketch showing schematically a 55 
magnetic card recorder according to an em- 
bodiment of the present invention. 

Figure 4 is a sketch showing schematically a 
magnetic card recorder according to a modified 
embodiment of the present invention. 60 

Figure 5 is a sketch showing schematically a 
magnetic card reader according to an embodi- 
ment of the present invention. 

Figure 6 is a sketch showing schematically a 
post-processor according to an embodiment of 65 



the present invention. 

Figure 7 is a sketch showing schematically a 
data eraser according to an embodiment of the 
present invention. 

Figure 8 is a sketch showing schematically an 
apparatus for reading and erasing data on the 
magnetic card according to an embodiment of 
the present invention. 



4. Detailed Description of the Preferred 
Embodiments of the Invention 

embodiment 
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Figure 1 shows a preferred embodiment of 
magnetic card according to the present invention. 
As shown in the figure, a first magnetic layer 2 
comprising a first magnetic material y-Fe203 is laid 
on a card body 1 made of plastics for example. The 
first magnetic layer 2 is formed by spreading a 
dispersion, containing the first magnetic material as 
dispersoid, on the card body 1 and vaporing off the 
dispersion medium. The second magnetic layer 3 , 
comprising a second magnetic material of powdery 
MnBi alloy , is laid on the first magnetic layer 
according to the same method as mentioned above. 
On top of the second magnetic layer is laid a 
protection layer 4 of a synthetic resin for protecting 
the magnetic layers from being scratched during 
contact and friction with a magnetic head and 
increasing its service period. According to the 
above-mentioned construction, the first magnetic 
layer 2 has a coercive force around 380 Oe and a 
Curie temperature of around 700° C. The second 
magnetic layer 3 has a coercive force around 12000 
Oe and a Curie temperature of around 350° C. 

Figure 2 shows a modified embodiment of a 
magnetic card according to the present invention. 
As shown in the figure, a thermal insulation layer 5 is 
installed between the card body 1 and the first 
magnetic layer 2. When the second magnetic layer 3 
is subjected to heating as will be explained later, the 
thermal insulation layer 5 prevents the card body 
from being heated. The insulation layer 5 has an 
effect of decreasing energy for heating up the 
second magnetic layer. The layer 5 also protects 
neighboring area from being unnecessarily heated 
up when a specific area on the second magnetic 
. layer. 3 is to be heated. Effect of the thermal 
insulation layer 5 is distinct when the card body 5 is 
made of a material having high thermal conductivity 

such as metals. 

Figure 3 shows schematically a magnetic card 
recorder for recording data on the magnetic cards. 
The apparatus comprises a recording head 6 for 
recording data on the card, a reading head 7 for 
reading data from the card, and a thermal head 8 for 
heating the second magnetic layer 3. Solid arrows 
designate directions of magnetization and dotted 
arrows designate directions of magnetic flux. The 
apparatus comprises a means (not shown) for 
transporting the magnetic card relative to the 
above-mentioned heads. Whether the magnetic card 
or the heads is moved relative to the other by means 
.of the transporting means. For a simplicity of 
explanation, it Is supposed in the following explana- 
tion that the card is transported from left to right as 
shown by a thick arrow in the figure. 
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Procedur for r cording data on the magnetic 
cards by means of the recorder is explained as 
follows. 

First, the magnetic card comes in contact with the 
recording head 6 which is generating magnetic field 
enough intensive for recording data on the first 
magnetic layer 2 but insufficient for recording data 
on the second magnetic layer 3. It becomes possible 
by selecting an appropriate intensity of magnetic 
field because the first magnetic material has a lower 
coercive force than that of the second magnetic 
layer. Therefore, after passing by the recording head 
6 ( data are recorded only in the first magnetic layer 2. 

Second, the magnetic card comes in contact with 
the reading head 7. By virtue of the reading head 7, 
data recorded on the first magnetic layer 2 is read 
out for confirmation. Because the reading head 7 
contacts with the second magnetic layer and not 
with the first magnetic layer 2, resolution of data 
reading may not be very high due to a spacing loss 
caused by the second magnetic layer 3 coming 
therebetween. But a moderate resolution may be 
admissible for confirmation purposes as in this case. 
Further, 7 in a modified embodiment, the reading 
head 7 may be eliminated from the recorder without 
sacrificing the function of recording data on the 
card. 

Third, the magnetic card comes to the thermal 
head 8 which raises the temperature of the second 
magnetic layer 3 to a temperature equal to or higher 
than the Curie temperature of the second magnetic 
material which is around 350° C. At the Curie 
temperature, the second magnetic material looses 
the coercive force. As the magnetic card proceeds, 
the temperature of the second magnetic layer 3 once 
heated by the thermal head 8 decreases gradually. 
Because the second magnetic material recovers its 
coercive force as the temperature thereof decreases 
under an effect of magnetic field generated by the 
first magnetic layer, a magnetization which is 
opposite in direction to that of the first magnetic 
layer is transferred and fixed on the second 
magnetic layer by virtue of thermal magnetic trans- 
fer. Magnetic flux forms a closed loop between the 
first magnetic layer 2 and the second magnetic 
layer 3 without influencing the space outside the 
layers. Therefore, it becomes impossible to read the 
data by means of an ordinary reading head. 

Incidentally, because the Curie temperature of the 
first magnetic material is substantially higher than 
that of the second magnetic material, data recorded 
on the first magnetic layer is not erased by the 
heating of the second magnetic layer. Once the data 
is fixed on the second magnetic layer which has a 
high coercive force, the data is not erased easily 
even when a magnetic force is applied to the card 
inadvertently. Thus, the data stored on the card is 
not only protected from unauthorized reading but 
also protected against inadvertent erasing. 

The reading head 7 reads the data on the first 
magnetic layer 2 before the data become protected 
from reading in order to confirm a correct operation 
of th recording h ad 6. As it has b come clear from 
above explanation, the reading head 7 is not an 
essential competent consisting the recorder. 



Figure 4 shows a modified embodim nt of the 
apparatus, wherein a thermal head 8 is replaced by a 
laser means 80 comprising laser beam generator 81, 
lens 82 and a reflector. 83 co-acting to apply laser 

5 beam onto the second magnetic layer 3 for raising a 
temperature thereof instead of the thermal head. The 
optical system comprising the lens 82 and the 
reflector 83 is so constructed as to focus the laser 
beam on a prescribed spot on the second magnetic 

10 layer. The temperature of the second magnetic 
layer 3 is raised by means of the laser means 80 also 
effectively. 

Figure 5 shows a magnetic card and an embodi- 
ment of magnetic card reader. The card proceeds 
15 from left to right according to the figure. The 
magnetic card reader comprises an erasing head 19 
for generating a magnetic field for erasing data 
recorded oh the first magnetic layer 2 and a reading 
head 16 for reading data transferred on the second 
20 magnetic layer 3. The magnetic card comes in 
contact with the erasing head 19 first and magnetiza- 
tion of the first magnetic layer, forming a dosed 
magnetic flux together with the magnetization of the 
second magnetic layer, is erased by means of a 
25 magnetic field generated by the erasing head 19. 
Intensity of the magnetic field is so adjusted as to 
erase the magnetization of the first magnetic layer 
selectively without erasing magnetization of the 
second magnetic layer. This selective erasure of 
30 magnetization is possible because coercive fore of 
the second magnetic material is more than ten times 
higher than that of the first magnetic material. 

Figure 6 shows an embodiment of post-processor 
which performs a data protection on such magnetic 
35 cards having a magnetization only at the second 
magnetic layer 3 as those treated by the above-men- 
tioned recorder. The post-processor compris s a 
magnetic head 29 for generating an alternating 
magnetic field. Here in the figure also, the magnetic 
40 card proceeds from left to right. As the card 
proceeds, the magnetic head 29 applies an alternat- 
ing magnetic field to the card, and intensity of the 
magnetic field influencing the magnetic card de- 
creases gradually as the card proceeds farther from 
45 the magnetic head 29. By virtue of the alternating 
* magnetic field of decreasing amplitude, a magnetiza- 
tion, opposite in direction to that of the first 
magnetic layer, is transferred on the first magnetic 
layer by virtue of a so called alternating magnetic 
50 transfer. As a result, a closed magnetic flux is 
formed between the first and second magnetic 
layers and it becomes impossible to read the data 
from outside. 

An apparatus for reading the magnetic card may 
55 comprise the above-mentioned card reader and 
post-processor. By virtue of this construction, 
magnetization of the first magnetic layer 2 is first 
erased by means of the erasing head 19, next data 
transferred on the second magnetic layer 3 is read 
60 by means of the reading head 16, and a opposite 
direction magnetization is formed in the first mag- 
netic layer 2 so as to form a closed magnetic flux and 
make it impossible to read data out of the card. 
Therefore, the data retained in the card is protected 
65 from unauthorized readings before and after an 
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operation of the apparatus. The erasing head 19 in 
the card reader and the magnetic head 29 in the 
post-processor may be same magnetic heads. The 
magnetic head may serve as an erasing head 19 
when the head is supplied with a direct electric 
current and serve as a magnetic head 29 when the 
head is supplied with an alternating electric current. 

Figure 7 shows an embodiment of data eraser 
which comprises an erasing head 39 for erasing data 
recorded on the first magnetic layer 2 and a thermal 
head 37 for heating the second magnetic layer and 
demagnetizing the second magnetic layer. The 
magnetic card comes in contact first with the 
erasing head 39 and by virtue of a constant magnetic 
field generated by the erasing head 39, magnetiza- 
tion of the first magnetic layer is erased. The erasing 
head is not required to generate magnetic field 
enough Intensive to erase magnetization of the 
second magnetic layer and an intensity enough to 
erase the magnetization of the first magnetic layer 
meets with the requirement. Then, the magnetic card 
proceeds to the thermal head 37 and the tempera- 
ture of the second magnetic layer 3 is raised equal to 
or higher than the Curie temperature of the second 
magnetic material so that the coercive force thereof 
drops to substantially zero. Thus, all data on the first 
and the second magnetic layers are erased. Be- 
cause data recorded in the first magnetic layer is 
erased before erasure of the second magnetic layer, 
nothing remains on the second magnetic layer after 
the temperature thereof is decreased to an ambient 
room temperature e.g. 15-20°C. 

Figure 8 shows an embodiment of apparatus for 
reading and erasing data from the magnetic card. As 
the apparatus comprises an erasing head 39 for 
erasing magnetization of the first magnetic layer 2, a 
reading head 36 for reading data from the second 
magnetic layer 3, and a thermal head 37 for heating 
the second magnetic layer so as ta demagnetize the 
second magnetic layer, the 'apparatus.; performs 
functions of both the magnetic card Reader shown in 
Figure 5 and the data eraser shown in Figure 7. The 
apparatus reads data stored on a magnetic card and 
erases data out of it. When a portion of a magnetic 
card is to be read out without being erased by the 
apparatus, the card is proceeded ., in • an inverse 
direction, from right to left according to the figure, 
while generating an alternating magnetic, field by the 
erasing head 39. By effects., of an alternating 
magnetic field as mentioned; above, a opposite 
direction magnetization is transferred on the first 
magnetic layer 2 and a closed 1 magnetic flux is 
formed in the magnetic layers 2, 3rThus, remaining 
data are protected against unauthorized readings 
after reading and erasing data by the apparatus. The 
apparatus may be employed in an instrument for 
handling pre-paid cards wherein it is required to read 
and confirm the data stored on the card, to erase a 
portion of data to mark an usage, and to reconstitute 
a protection for the rest of data for consequent 
usages. 

By adding an apparatus for recording and reading 
data as shown in Figure 3 or Figure 4 to the 
above-mentioned apparatus for reading and erasing 
data, and eliminating duplicated elements therefrom, 



an apparatus for reading, recording, and erasing 
data is obtained. An xample is an apparatus 
wherein an erasing head 39, an reading head 36, a 
thermal head 37, a recording h ad 6 and a reading 
5 head 7 are comprised and arranged in this order. 

By adding an apparatus for data protection as 
shown in Figure 6 to the above-mentioned apparatus 
for reading, erasing and recording data, an appara- 
tus for reading, erasing, recording and protecting 

10 data is obtained. An example is an apparatus 
wherein an erasing head 39, a reading head 36, a 
thermal, head 37, a recording head 6, a recording 
head 7 and a magnetic head 29 are comprised and 
arranged in this order. 

15 In. the above examples, MnBi alloy is used for the 
second magnetic material. But the material is not 
restricted to MnBi alloy and may be replaced by such 
materials as PtCo alloy having a Curie temperature 
between 270° C and 430° and , a coercive force 

20 around 6000 Oe at an atmospheric temperature, 
CeCo alloy having a Curie around 370° C and a 
coercive force around 200000 Oe, NdFeB alloy 
having a Curie temperature "around 310°C and a 
coercive force around 120Q0 pe,. and MnAI alloy 

25 having a Curie temperature, around 370° C and a 
coercive force around 5000 Oe. The first magnetic 
material Is not restricted to y-Fe203 and any material 
having a higher Curie temperature and a lower 
coercive force at an atmospheric temperature 

30 compared to those of the second magnetic mat rial 
may be used as the first magnetic material. 

As is made clear throughout the above descrip- 
tion, a magnetic card which secures a high resolu- 
tion and reliability in reading and recording data 

35 while protecting the data from surreptitious readings 
is provided by virtue of the present invention. A 
magnetic card according, to the present invention 
further provides a high resistance of data against 
magnetic disturbances to which the card may be 

AO exposed. Still further, a magnetic card which 
requires only a non-intensive magnetic field for 
recording data thereon is provided by the present 
invention. 

Further, there is provided apparatus for reading, 
45 recording, erasing and protecting data on the 
magnetic card which apparatus provides correct- 
ness in reading and recording data, and cost 
efficiency. 

50 

Claims 



55 1 . A magnetic card comprising : 

(a) a card body; 

(b) a first magnetic layer laid on the card 
body,. the first magnetic layer comprising a 
first magnetic material; 

60 (c) a second magnetic layer laid on the 

first magnetic layer, the second magnetic 
layer comprising a second magnetic ma- 
terial having a Curie temperature lower 
than that of the first magnetic material and 

65 a coercive force at room temperature 
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higher than that of th first magnetic 
mat rial. 

2. A magnetic card according to claim 1 f 
wherein the Curie temperature of the second 
magnetic material is lower than the Curie 5 
temperature of the first magnetic material by at 
least 100°C and the coercive force of the 
second magnetic material is at least ten times 
higher than the coercive force of the first 
magnetic material at an atmospheric tempera- 10 
ture. 

3. A magnetic card according to claim 1, 
wherein the Curie temperature and the coercive 
force of the first magnetic material is higher 

than 600° C and lower than 400 Oe, respec- 15 
tively, and the Curie temperature and the 
coercive force of the second magnetic material 
is lower than 500° C and higher than 4000 Oe. 
respectively. 

4. A magnetic card according to claim 1 20 
which further comprises a thermal insulation 
layer laid between the first magnetic layer and 

the card body. 

5. A magnetic card according to claim 1 
which further comprises a protection layer laid 25 
on the second magnetic layer. 

6. A magnetic card according to one of 
claim 1 to 5, wherein the second magnetic 
material is selected from a group of MnBi alloy, 
PtCo alloy, CeCo alloy, TbFe alloy, strontium 30 
ferrite alloy, MnAI alloy and NdFeB alloy. 

7. A magnetic card according to claim 6, 
wherein the first magnetic material is y-Fe203- 

8. A magnetic card recorder for recording 

data on those magnetic cards which are in 35 
accordance with claim 1, the recorder compris- 
ing: 

(a) recording means for recording data 
on the first magnetic layer; and 

(b) heating means for heating the sec- 40 
ond magnetic layer to a temperature equal 

to or higher than the Curie temperature of 
the second magnetic material. 

9. A magnetic card recorder according to 
claim 8, wherein the heating means comprises 45 
laser means for applying laser beam on the 
second magnetic layer for heating the layer. 

10. A magnetic card recorder according to 
claim 8, wherein the heating means comprises 
exothermic resistance for applying heat on the 50 
second magnetic layer. 

11. A magnetic card recorder according to 
claim 8, 9 or 10 which further comprises 
transporting means for transporting whether 

the magnetic card or the recording means and 55 
the heating means relative to the other whereby 
data is recorded on the first magnetic layer and 
heat is applied to the second magnetic layer as 
whether the magnetic card or the recording 
means and the heating means is transported 60 
relative to the other. 

12. A magnetic card reader for reading data 
from those magnetic cards, which ar in 
accordance with claim 1, the magnetic card 
reader comprising : 65 



(a) magn tic field generating means for 
generating magnetic field to erase data on 
the first magnetic layer; and 

(b) reading means for reading data from 
the second magnetic layer. 

13. A magnetic card reader according to claim 
12, wherein the magnetic field generating 
means erases data on the first magnetic layer 
by means of direct current erasure. 

14. A magnetic card reader according to claim 
12 of 13 which further comprises transporting 
means for transporting whether the magnetic 
card or the magnetic field generating means 
and reading means relative to the other 
whereby data is erased on the first magnetic 
layer and data is read from the second magnetic 
layer as whether the magnetic card or the 
magnetic field generating means and reading 
means is transported relative to the other. 

15. A post-processor for post-processing 
those magnetic cards which are in accordance 
with claim 1 , the post-processor comprising: 

(a) magnetic means for applying an 
alternating magnetic field of decreasing 
amplitude to the first magnetic layer to 
transfer a magnetization of the second 
magnetic layer to the first magnetic layer. 

16. A post-processor according to claim 15 
which further comprises transporting means for 
transporting one of the magnetic card and th 
magnetic means relative to the other whereby 
an alternating magnetic field is applied to the 
first magnetic layer as one of the card and the 
magnetic means is being transported relative to 
the other. 

17. A data eraser for erasing data stored on 
those magnetic cards which are in accordance 
with claim 1 , the data eraser comprising: 

(a) magnetic field generating means for 
generating magnetic field to erase data on 
the first magnetic layer; and 

(b) heating means for heating the sec- 
ond magnetic layer to a temperature equal 
to or higher than the Curie temperature of 
the second magnetic material. 

18. A data eraser according to claim 17 which 
further comprises transporting means for trans- 
porting whether the magnetic card or the 
magnetic field generating. means and the heat- 
ing means relative to the other whereby erasing 
data on the magnetic card as whether the 
magnetic card or the magnetic field generating 
means and the heating means is being trans- 
ported relative to the other. 

19. An apparatus for reading data from 
magnetic cards, the cards being in accordance 
with claim 1, which comprises a magnetic card 
reader according to one of claims 12 and 13, 
and a post processor according to claim 15. 

20. An apparatus for reading data from 
magnetic cards according to claim 19 which 
further comprises a data eraser according to 
claim 17. 

21. An apparatus for reading data from and 
recording data on magnetic cards, the cards 
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being in accordance with claim 1, which 
comprises a magnetic card recorder according 
to one. of claims 8 to 10, a magnetic card reader 
according to one of claims 12 and 13, and a data 
eraser according to claim 17. 5 
22. An apparatus for reading data from and 
recording data on magnetic cards according to 
claim 21, which further comprises a post 
processor according to claim 15. 
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© Magnetic card and apparatus for handling it 



© The present invention is related to a magnetic 

card and apparatus tor reading data therefrom and 

recording data thereon. 

In a first aspect of the invention, the magnetic . 

card comprises (a) a card body, (b) a first magnetic . 
m layer laid on the card body, the first magnetic layer 
^comprising a first magnetic material, (c) a second 

magnetic layer laid on the first magnetic layer, the 
J® second magnetic layer comprising a second mag- 
{Sjnetic material having Curie temperature lower than 

that of the first magnetic material and a coercive 
ST force at an atmospheric temperature higher than that 
C^of the first magnetic material. 

There are also provided magnetic card recorder, 
^reader, post processor, eraser, reading apparatus, 
Q*and recording apparatus for recording, reading, eras- 
Uling and protecting data on the magnetic card. 
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